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e shot noise measurements and charge determination

e difficulties in the determination of charge

e noise and charge for fractions in higher Landau levels
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shot noise -
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conductance & shot noise

g=e2/3h
qg=e
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shot noise at finite temperatures
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edge channels in QHE (skipping orbits)

classical :

skipping orbits

quantum limit : edge channels
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edge channels in QHE
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partitioning by quantum point contact

metal gates

biased metallic gates

5

ohmic contact - source

edge channels
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ohmic contact - drain



partitioning edge states
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experimental considerations

n.~1x108%ecm 2 ; u ~ 10 x10cm?/V-s

shot noise signal..................... [~ 40mK

noise of electronics................. [*~ 3.5K

4

home-made cryogemic  preamplifier

%~ 100-200mK at 7, ~ 1MHz (above 1/ noise)



‘ difficulties In measurements

(cold, 50mK)

coaxial cable
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cooled spectrum
preamp analyzer

¥ QPC resistance R ~ 100k€2

“¥” coax capacitance C ~ 60pF

)
f _=1/27RC)~30kHz

.. 1/f noise is large



experimental setup
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shot noise In QPCat B=0

Current Noise, S, (102 A*/Hz)

Reznikov et al.
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Current, | (nA)

stochastic transport



partitioning edge channels of quasiparticles



1d fractional edge channels - experimentalist view

quasiparticles in edge channels — chiral Luttinger liquid (CLL)

X. G. Wen (1991)

fractional charges are interacting

partitioning events may be correlated (not stochastic)

non-linear -V non-binomial noise



chiral LL: temperature dependence

weak backscattering by QPC
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‘ quasiparticles at v=1/3,
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extremely weak backscattering v=1/3,
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different behvior v =1/3,

Transmission

Shot Noise (10 °A%Hz)
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different behvior at v =1/3,

CLL behavior
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how to treat multiple channels transport ?



two edge channels - composite fermions approach
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‘ measuring charge at v= 2/5,
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noise on plateaus
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extremely weak backscattering at v= 2/5

Shot noise (10*°A%*Hz)
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very weak backscattering at v= 3/7
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even denominator FQHE
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fractional states in the second Landau level
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Moore - Read theory

y=5/2 = 2+1/2 g g AB =0

e metal
fermions at B =0 e superconductor

e exotic phases

R =0 =9 superconductor

XX

non-abelian statistics

e*=¢/4



charge in 5/2 ?
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‘ Identification of edge channels - fractions in higher LL's
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previously published data, v =5/2
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small current range , V=5/2
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small current range , V=5/2
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‘charge vs transmission , v=5/2

>

0.6 04 0.2

Avarage transmission, ts/z2-2

0.75

0.5

0.25

charge, e*




charge ws temperature , v=5/2
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charge vs temperature, V=5/2
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what is the actual scattered charge in the 5/2 channel ?

¢ it seems to depend on the backscattering probability
e it seems to depend on the energy

e it seems to depend on the temperature

will it happen in a ‘nearby fraction” 7/3 ?



charge in 7/3 ?
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‘charge Vs temperature, V=7/3
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a few preliminary results for v=2/3

v =2/3 without disorder

conductance > 2/3 e2/h, depends on interaction strength

e?/h 1/3 €?/h
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v =2/3 with disorder (inter-channel impurity scattering)

conductance = 2/3 e2/h, universal

Neutral mode 2/3 e2/h
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QPC conductance vs gate voltage, V=2/3
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noise at the 1/3 plateau
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noise at the 1/3 plateau
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noise at v =2/3....sample # 1

—
! 3
— ‘ 3
c
§e | £ o
: & -
N ES c : g
: 3 © Py ;
— 3 m m ‘_
N ~ i : : : m
1 T < 5 3 é : %
~N 8 & c Q - 5 m : :
I < 5 ] s : C O
\ I m w ; : s IS c
- : N : 3 @ = = =
e o o ) 3 : : C
S ISy [ 2 :
“.‘ __ ] - : 3 # :
o | 2 : c o | 3
m E w - . 9] o
A - E : : t
© 5 8 : |
g o c : O
g 2 1 ‘ g -‘GC: :
| l, :
< "“J‘\."Nll g
. —
g Il
E O L o £ |
3
3 0 N (\2 g
— 3 m .a
N 3 g (\I‘ w
I cn< 5 3 é
3 : 8 E 7} = »
5 o
—~ I N 5 : ; : m
N I c 2 : 3 : : b
< 6 c , : C |
i m 2 S € © : 5
< g : : C o C
m 2 S ISy [ : g :
= - : |
o = [ W I @ @ C :
- € @ : - w o
Ay 7] ® TN g ¢ t
o 5 5 : 3
(2] g 5 : u
- o
7} 5 E h
s} 2 i 3
c 9 0 B :
| | —
N
£ sl | |
| N 5 .
T g :
— E C ; :
N 5 O : E
T ; 6 :
: A -
— : C : w |
N : o : : m m
— I o 5 =} : : L
N ~ _ : ; : g | |
I <C K] o é 2 m ;
~ c ) 5 2 : | ‘H
A £ H :
< S Q : : : m
) ‘» o 3 2 m ; t
(}l : E » R 5 e 3
= g s C : m
A £ - E t
-
© 5 8 : : :
L g 2 g U
<} I : :
c % :
& o
2 E
: 3
E
3
(8]

charge "= e



N
$
L

o
=
&
™

N\

@\
1

N

)

NoISe a

uoissjwsuel}

uoissiwsuel}

uoissiwsuel}

uolssiwsues)

uolssiwsues}

ZH/,V ¢;-01) @siou

uoissjwsuel}

(zH/,¥ &;-01) @stou

uoissiwsuel}

(zH/,¥ 4z-01) @stou

uoissiwsuel}

(ZH/,V z-01) @stou

uolssiwsues)

~ - L a S
Y | / |
| , |
| |
- Fmm =AM\ H
[ - |
—~ —~ —~ ~ | |
Lo 19} ™ [¢)
N~ o] o)} o !
° © 0 ™ M -0
(=) o o . o
= = = | = | ]
~ = ~ ~ 7
| 12/
< H Lo a1 £ He
| | |
| | |
k , \“ ,
o Ll ey Ll ey
' o =) o ! o o o "
« - 159 -

(ZH/,¥ &;.01) @siou

uolssiwsues}

T(0.821)

&
(

ZH/,V ¢;-01) @siou

uoissjwsuel}

(ZH/,¥ &;-01) @stou

uoissiwsuel}

(zH/,¥ gz-01) @stou

uoissiwsuel}

(2H/,V z-01) @stou

uolssiwsues)

/ — N
T |
| =\ |
A |
Fe e — AN~
| //,
S o =) @ ! \Y
] Q © © ! 4
© Q < M p--—"-% Yo
e e <2 e ! A
[ [ [ [ ! 47
| |
[ / ”
\ |
L [HIFN]
o o o !
N —

(ZH/,¥ &;.01) @siou

uolssiwsues}

T(0.931)

T(0.674)

T(0.622)

T(0.489)

T(0.351)

ZH/,V ¢;-01) @siou

uoissjwsuel}

(zH/,¥ &;-01) @stou

uoissiwsuel}

(zH/,¥ &z-01) @stou

uoissiwsuel}

(2H/,V z-01) @stou

uolssiwsues)

(ZH/,¥ &;.01) @siou

uolssiwsues}

T(0.854)

T(0.700)

T(0.656)

T(0.566)

T(0.402)

—~ 20

ZH/,V ¢;-01) @siou

—~ 20

ZH/,V ¢;-01) @siou

20

R

(zH/,¥ 4z-01) @stou

~ 20

ZH/,Y ¢7-.04) @siou

|
|
H
|
|

\ I
Ll ey
=)

ZH/,V ¢;-01) @siou

—~ 20
1

impinging current (nA) impinging current (nA) impinging current (nA)

impinging current (nA)

charge e"= 2/3e



charge at v =2/3

initial results

why there is noise at the 1/3 plateau ?

‘purer’ sample ........cccooeeeneen. e€=e

‘less pure’ sample................. e*=2e/3



charge determination is not trivial

must be determined in every interference experiment
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